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An adhesive compsn. for optical use comprises at least one 
sulphur-contg. epoxy (meth) acrylate of structural formula: 
[CH2=C(R)COO-C3H5(OH)] (2-x) S-Ph-S-Ph-S-Hx c*nd a radical 
polymerisation initiator, where R=H or methyl; Ph=phenyl; x=0 
or 1. Also claimed are adhesive compsns. for optical use 
comprising at least one (1), at least one of phenyl 
(meth) acrylate, benzyl (meth) acrylate, phenoxyethyl 
(meth) acryiate and 2-hydroxy-3-phenoxypropyl (meth) acrylate 
^nd a radical polymerisation initiator, 
-JjJSE - The adhesive compsns. for optical use are useful for 
|adhering optical elements such as lenses, prisms and optical 
^wave-guides . 

- ADVANTAGE - The adhesive compsns, for optical use have 
excellent storage stability and application workability, 
adjustable Viscosity and improved photosetting properties and 
can give cured compsns. with$atMs*. } ro£raefcive ..indetf Capable 
of fine adjustment, little optical distortion even after short 
time curing, excellent transparency and excellent light 
resistance. (Dwg. 0/0) 
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patent Attorney] 
(57) [Abstract] 

[Problem] As it possesses high index of refaction, it is superio 
r in transparency, it offers theadhesi ve composition for novel 
optics where optical strain quite is small regarding the rapid 
curing. 

[Means of Solution] Sulfur-containing epoxy (meth)acrylate o 
f at least 1 kind which is shown with below-mentioned structural 
formula Formula ( l)and adhesive composition for optics which 
designates radical polymerization initiator as component. 

[Chemical Formula 1] 



R 

I 

[CH^CCOO-CaHfiCOH)] <2-x>-S-Ph-S-Ph-S-H x (1) 



However, as for R as for hydrogen or methyl group andPhtos 
how thephenyl group, added character x shows integer of 0 or 1. 



[ft ii 



[QainXs)] 

[Qaim 1] Sulfur-containing epoxy (meth)acrylate of at least 1 
kind which is shown with below-mentioned structural formula 
Formula (l)and adhesive composition for optics which 
designates radical polymerization initiator as component 

[Chemical Formula I] 



[CH^CCOO-CaH^OH)] < 2 -x)-S-Ph-S-Ph-S-H x (l) 
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1SU Rl*7X^*y=li/?;uH, Phi47i-;uS^L, jg 
x li o *fctt 1 ©§Si^^-r„ 



However, as for R as for hydrogen or methyl group andPhtos 
how thephenyl group, added character x shows integer of 0 or 1 . 



[!S#«2] TiBfltjgst (1) JC-e***i**J>4<fc*i 
jgl*;rifc4?£<£fc1fflro:7x=.;i,g^Sr T-^'JU 



lit 2] 



[Claim2] Phenyl group-containing (meth)acrylate of at least 
1 kind which is chosen fromsdfurK»ntaining epoxy 
(meth)acrylate and thebelow-mentioned Group A of at least 1 
kind which is shown with thebelow-msntioned structural formula 
Formula (1) and adhesive composition for optics which 

itor as component. 



[Chemical Formila 2] 



[01^=0000- C 3 H5(OH)] ( 2-x)-S-Ph-S-Ph-S-Hx (1) 



However, as for Ras for hydrogen or methyl group andPhtos 
how thephenyl group, added character x shows integer of 0 or 1 . 



^VL/-h, 7x/*S/X?JU 7<7";u-h, 2-fc 

o 



Group A phenyl (mettyacrjdate , benz>d (mBth)acrylate , ph 
enoxy ethyl (meth)aciylate and 2 -tydroxy -3 -phenoxy 
propyl (meth)acrylate 

[Qaim3] Adhesive conpoation for optics which designates t 
hat it is a photoinitiator of theat least 1 kind wtere radical 
polymerization initiator is chosen fromacyl phosphine oxide , 
bis acyl phosphine oxide and the canphorqirinone as feature, 
states in Claim 1 of patent claim 

[Qaim4] Adhesive composition for optics which designates t 
hat it is a photoinitiator of theat least 1 kind where radical 
polymerization initiator is chosen fromacyl phosphine oxide , 
bis acyl phosphine oxide and the canphorqirinone as feature, 
states in Qaim2 of patent claim 



J 

[0 00 1] 



[0002] 

[«*©»«] «ex % ±*5*mmtt20ft£msfam*L 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention relates to ad 
heave conposition for optics which is used for glueingpf lens , 
prian and optical waveguide or other optical element, 
furthermore details as itpossesses high index of refraction, relate 
to adhesive conposition for high performance optics where 

j small. 



[0002] 

[Prior Art] Until recently, in order to connect lens and prian e 
tc at thetime of assertbling camera and microscope or other 
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[0003] »ic, Jt*H«^Ax^^^*if*jfe«^»* 
flJjttfftSfl^a-i 5747 licit, N-e-ju*;u/< % -/- 

302 7lwtt, 4, 4' -^^M^hv7i-iWl/77 



[0004] 

#J(7)±lS»t?fc4, N-tf-;i/*JU/^VT-;i/^, 4, 4' - 
*}*)li3'?t>V7x - JU-y-iU ? y K v * * £ y U- h (4 , 

[0005] c^fctoc*L&(D^*i*fts^atta)fftcDja 
r»6*ifc«l!B«ua*tt, JUI*««TLfcy, fi»fc£<7>« 



[0006] *fc, 4. 4' -^f*^hv7i-il/n 

tt0*¥ft4B*fl<*#<, ttK3Uftiltttt*B*iLTa 



[0007] 



1) TIEftiSxt (1) SC-C***i4'>tt<fc*1li©a»^ 



optical equipment, balsam and epoxy resin or other transparent 
resin itwas used as adhesive. In addition application which 
connects optical element which had optical fiber andthe 
microlens or other high-level optical function recently, 
attendant upon development of optoelectronics industry, 
hasincreased, is designed in such a way that also adhesive 
whichconfcines bisphenol -A -epoxy (meth)acrylate and 
urethane (meth)acrylate or other radically polymerizable 
monomer is widely used 

[0003] Especially, connecting optical waveguide element and m 
icrolens anioptical fiber , etc theadhesive which unites optical 
device which possesses or other and high grade functionwhich 
produce optical circuit possesses time ratio has been needed the 
optical modulator and optical switch etc. As this kind of 
adhesive, adhesive which uses N -vinyl carbazole is public 
knowledge inthe for exanple Japan Unexamined Patent 
Publication Hei 3-157471. In addition* curable composition 
which consists of 4, 4 f -di mercapto biphenyl sulfide 
dimethacrylate and poly thiol isdisclosed in for exanple Japan 
Unexamined Patent Publication Hei 2 -113027, it is assumed 
that it is useful, as adhesive. 

[0004] 

[Problems to be Solved by the Invention] But it is a nain coup 
onent of aforementioned high index of refraction adhesive, as 
for N -vinyl carbazole andthe 4, 4'-di mercapto biphenyl sulfide 
dimethacrylate, possessing high index of refraction althoughit 
enters, because it isa solid of powder or flake with ambient 
tenperature, it cannot use withthe alone as adhesive. 

[0005] Because of this mixing these conpound with other com 
ponent ofliquidwith ambient tenperature, For first time, it is 
used, as adhesive, but in this way, as forthe resin composition 
which is acquired, tenperature does not decrease, thevibrating 
or other mechanical shock is not received, when or lengthy it 
retains etc, thecrystalline corrponent is easy to precipitate in 
composition, there was a deficiency where the index of 
refraction cannot fluctuate, cannot apply. 

[0006] In addition, when as for adhesive which was adjusted mak 
ing use ofthe 4, 4 ! -di mercapto biphenyl sulfide dimethacrylate, 
optical strain after hardening is large, adding 
especiallyphotoinitiator, hardens quickly, it had possessed also 
deficiency that tendencyincreases. 

[0007] 

[Problem is solved technological means] As for this inventor et 
c, 

1). Aforementioned problem was solved by forming adhesive c 
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[0 0 0 8] 



onposition with thesulfiir-containing epoxy (meth)acrylate and 
radical polymerization initiator of at least 1 kind which is 
shown with thebelow-mentioned structural formia Formula (1) 
as conponent. 

[0008] 

[QerricalFornula3] 



[CH 2 ^CCOO-C 3 H5(OH)] (2 -x)-S-Ph-S-Ph-S~Hx (1) 



[0 0 0 9] <IU RI**S*fel*/*JUS, Ph(47x-;u 



[0010] rftfcfc. WbttaH8r*a<ff<* Xttatt* 



[0 0 11] 

2) TIBfc&xt (1) SfC***i**<i:<iti1ll©flW* 
fix*** 7* 'J U-hfcTEAB*6ai*h.fc*ft 



[00 12] 

Hb4] 



[0009] However, as for R as for hydrogen or methyl group and 
Fh to show thephenyl group, added character x shows integer 
ofOorl. 

[0010] Index of refraction after namely, hardening was high, wa 
s superior in stahility,as adhesive of liquid at same time and 
acquired adhesive forthe optics where optical strain after 
hardening is small. 

[0011]Inaddition, 

2). By forming adhesive opposition with phenyl group-contai 
ring (meth)acr3date and radical polymerizationiritiator of at 
least 1 kind whicMs chosen fromsulfur-containing epoxy 
(meth)acrylate and below-mentioned Group A of at least 1 
kind^chis shown with below-mentioned structural formula 
Forrrula (1) as conponent, factthat aforementioned problem 
can be solved was discovered 

[0012] 

[Cherrical Fornula 4] 



[CH2=CCOO-C3H5(OH)] (2 -x)-S-Ph-S-Ph-S-Hx (1) 



[0 0 13] fflU m****fctt/***, Phli^xxiU 



[oo 1 4] All y^.-)i 7^yu-h, 
7? u- h 

ft if* S WKJE CT«»KB*^ 4 = fc 4<"C $ 
ftfttlftftlHIfc. 



[0013] However, as for Ras for hydrogen arnethyi group and 
Fhtoshowthephenyl group, added character x shows integer 
ofOorl. 

[(H)14] Group A phenyl (meth)acrylate , benzyl (ireth)acryl 
ate , phenoxy ethyl (meth)acrjdate and 2 -hydroxy -3 - 
phenoxypropyd (meth)ao^ate 



Index of refraction after namely, hardening is high, it is superior 
in stabilityas adhesive of liquid, optical strain is snail and also, 
adhesive conposition forthe optics which can adjust index of 
refraction and viscosity etc delicatelyaccording to objective was 
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acquired 



[00 15] Zhlz^tz* 

fc»2) 0)tt»»filS«««tJier«Z2:l=J:V« SUED 
tf2) -Cf-^tiajjtStL-SIWWcJOilT, *tifc*«<btt 



[0 0 16] *«WCffll\4TE«56* (D "CSt**.** 



[00 17] 
[ft 5] 



I 

[CH2=CCOO-CaH5(OH)] ( 2 -x)-S-Ph-S-Ph-S 
[0 0 18] HSL, Rte***fctt;**Jld&, Phtt^x-* 



[0 0 19] C(Dfeft % ME (1) ft0fc*fe(=?9*JMl 



[0 0 2 0] *fcafil4^W-Cfc*3it % ME (1) *<Mt$ 



[00 2 1] *S6BJJ<D (1) *^**tl*ft^«I(D^{*«!lt 



[0015] Furthermore and, 

3). As radical polymerization initiator acyi phospbine oxide , 
Using photoinitiator of at least 1 kind which is chosen from 
diacyl phosphine oxide and the camphaquinone, as it possesses 
photocurable which is superior in addition to thefeature which is 
achieved respectively by forming adhesive conposition of 
theaforementioned 1 ) or2), aforementioned 1) and 2) with, 
there was not coloration and it discovered feet tbatthe adhesive 
for optics ofphotohardening type which is superior even in 
thelight resistance is acquired 

[0016] Sulfur-containing (meth)acryiate whichis shown withbel 
ow-mentioned structural fomula (1) whichis usedwith this 
invention after hardening has index of refraction where 1.63 or 
greater is Hgfyt is a conpound of liquid state with ambient 
tenperature,itisrichto curing property, inaddition because it 
has possessed tydroxyi group in molecule, it holds thegood 
adhesiveness for optics glass etc. 

[0017] 

[Chemical Fomula 5] 



Hx (1) 

[00 1 8] However, as for R as for hydrogen or methyl group and 
Phto showthephenyl group, added character x shows integer 
ofOorl. 

[00 19] Because of this; by adding radical polymerization initiato 
r to conpound of theaforementioned Forrrnla (1) to be able use 
with alone as adhesi vevis-a-vis tenperature change and 
mechanical shock or other various external changes always 
stable stateto maintain, therefore also optical property 
stabilizes. 

[0020] In addition reason is unclear, but when as for conpound 
of theaforementioned Fomula (1) there was a feature that 
optical strain after hardeningquite is small, because of this and it 
made photohardening type adhesive which ishardened with 
short time making use of photoinitiator etc uses in, optical 
propertywWchisnotproblemof optical strain and is superior is 
shown. 

[0021] Is shown with Fomula ( 1) of this invention as concrete 
exanple of compound which, Rin for exanple Fonmla ( 1) 
being methyl group, added character X is 0,theR in bis 
(methacryloxy -2 -hydroxypropyl -thio phenyl) sulfide and 
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-t KP^rv^PejU-^^7x-;u) *;u:7-f h\ (1) 

*+©Rtf***«**x4<i-c**, 7/7mp+.>_2- 

t KP^^PeJU-^^x^jU, 4-^^7x^U^JU 

[0022] (1) a<Dft^%tt^Jjttf, 

it (*) Si S5n a p* MPS) 't^ys/5?ju 7^V 



[0 0 2 3] *t*a6WCffll^TBABflMb*Hi-eft*^ 
«'AH 7i-;i/ 7*yu--K *>v;u 

) 7iy*viW 7$'JL/-k 

2-t Kp*2/-3-^xy*S/^Ptf;u 7*yu— 
■TSCirlZctoT, AltB*r¥ff*?ttM©flff*£1ftfl 

*a w©«**«©*/B«iB s 4 6 * d t § . 



[0024] **BizfeL\rA»a)Pi^i/a6** 
7?';u-Hi, fcF£L<l*7 0M%BrF©*SH"0ffll>* 
• ftiffcSu Aff©ibd4fe^7 0Xdi%fifl%«^fl»HHa) 
B*fWW£TLT\ *£Wa) (1) a©{fc£tt(Ccfc**fflL 



[0025] l*u **»«> (1) *a>ft^Hia)»ofiff 

■f Lt AB«Mb***7 0M%ttTfcLTttB**fcBtt 

[0 0 2 6] *fcA»©ft&»«4»BttlZ*t?fci&, 
ttABftaBftHttfl* (D <©fc**fcB*i«:B£1" 

>^M4if©iSin^. »> >7<7 'J b- h-pi^i, 
7$ y U— hfttfaftAaRttS©* 1 ; =f^-44ftHrBlc 
J:9*BI=B*r*Cfc4<r***OWjftt*LT^*. 



[0 0 2 7] *«WefflL\*^S?*;H^B»MiLTB:, 

7 % /ex-f v^p- h yji# % 7 % /ex^^^;u/\'up- k 



FonnJa ( 1) being methyl group, added character X is thel, Rin 
methacryloxy -2 -bydroxypropyl -thiophenyl ,4 -thio phenyl 
sulfide and Foraula ( 1) being hydrogen, added character Xis 0, 
Rin bis (acryloxy -2 -hydroxypropyl -thiophenyl) sulfide and 
Fomula (1) being hydrogeitfhe added character Xis 1, 
acryloxy -2 -hydroxypropyl -thiophenyl ,4 -thio phenyl sulfide 
canbe listed. 

[0022] Conpound of these Fomula (1) 4, 4' -thio benzenethiol 
whichis a organosulftir compound of for example public 
knowledge ( Sumitomo Seika Chemicals Co. Ltd. (DB 69-056- 
6534) make- tradename MPS)with is acquired glycidyl 
(meth)acrylate by reacting. • 

[0023] It is a compound of below-mentioned Group A which is u 
sed next with thethis invention, but Group A phenyl 
(meth)acr>date , benzyl (meth)acrylate and phenoxy ethyl 
(meth)aciyiate , 2 -hydiroxy -3 -phenoxy propyl 
(meth)acrjiate these to be fhecompound of low viscosty which 
in each case contains phenyl group in inliamolecular,be able to 
mix with conpound and optional ratio of tteaforementioned 
Formula (1), it has possessed feature that in addition theoptical 
strain after hardening is small. Because of this combining 
compound of Group A to compound of theFormia (1), with 
highindex of refraction region fine adjustment it does index of 
refraction of adhesive,the viscosity of adhesive it can adjust in 
wide rangp by using, application rangeof adhesive of this 
invention furthermore can expand. 

[0024] Regarding to this invention, it uses phenyl group-contai 
ning (meth)acrylate of Group A in range oflhe preferably 70 
wt% or less. Because because, when conpound of Group A 
exceeds 70 weight % theindex of refraction of adhesive 
decreasing, it depends on conpound of Fonnia ( 1) ofthe this 
invention, high refractivity which excels becomes difficult to be 
utilized. 

[0025] But, when feature of gpod cuing property and low optic 
al strain which conpound ofthe Fomula (1) of this invention 
has is utilized, it is not necessary always touse conpound of 
Group A in 70 wt% or less. 

[0026] In addition it has possessed also or other benefit which a 
s for conpound ofthe Group A in order to be rich to solubility, 
polymerization initiator of crystal solid itis possible with 
ambient tenperature, in addition can corrbine hydroxy 
methacrylate andsilane coupling agent or other addition and 
urethane acrylate and oligomer etc of high viscosity of 
theepoxy acrylate or other public knowledge to mix to 
conpound of Formula ( 1) rapidly, easily with desire. 

[0027] azobisisobutyroiritrile , azobis dimethyl valeronitrile , 
benzoyl peroxide , cumene hydroperoxide or other thermal 
polymerization initiator and 1 -hydroxy -cyelohexyl phenyl 
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[0 0 2 9] *fc3fea^BBte*J*a*DLfc«^(cii, *Wb 

Tli, Kfttt93MT. *BE*IWT, J***n?-f K9>** 
3ftfi380nm^?)500nm<DJaafiOor«3tffi« 



[0 0 3 0] a# % 8*M«UftH-CK1b£*«i:, ffilbL 



[0 0 3 1] L^Ufc&HaflHtffll*, KBff*l!ft«l=« 



[0 0 3 2] **BBfcfe^T5S?*iU»^llltt*lfc LT#S 



[0 0 3 3] Z*l6©*«*IB»aitttftt#ftLTl^4fl) 
B fc!*a>»*tt#«T L T * ft L < « fc I * 9 *<* 



[0 0 3 4] L*L*<**Cfcfc, ttfcBOttffflC** 



ketone , acetophenone ,the benzophenone , benzoin ether , 
cMoro tWoxanthone , anthraquinone , acyl phosphine oxide , 
diacyl phosphine oxide andthe canphorqirinone or other 
photoinitiator can be used as radical polymerization initiator 
which is used with this invention. 

[0028] When thermal polyrnerization initiator is used as radical 
polymerization initiator, adhesive becomes thermosetting type. 
As method of use, optical conponent which applied adhesive it 
glues hardens bythe 3 0 ninto several hours extent heating 
with temperature range of 60 °C to 150 °C. 

[0029] In addition when photoinitiator is added, it becomes adh 
esive of the photohardening type. Asmethod of use, several 
seconds tolO several minutes irradiating visible light of 
ultraviolet light and theshort wavelength to optical conponent 
which applied adhesive, it glues hardens, metal halide lanp for 
visible light fluorescent lanp and illumination which from 
ultraviolet light fluorescent lanp , high pressure mercury lanp , 
the metal halide lanp or other ultraviolet light source and 
wavelength 3 80 nmpossess effective output in visible light 
region of Aort wavelength ofthe 500 nmas light source which 
can be used for hardening adhesive, youcan list halogen lamp 
or other viable light light source. 

[0030] Usually, when adhesive is hardened with short time, whe 
n there is at endency which optical strain of adhesive winch is 
hardened increases, theespecially index of refraction becomes 
high, this tendency is expressed to remarkable. 

[003 1 ] But it has possessed feature where as for adhesive of this 
invention, itis a W^iindexofrefractionofinspite,like 
photopolymerization, hardening with short time, theoptical 
strain quite is small and is superior. 

[0032] Regarding to this invention, when use photoinitiator as r 
adical polymerization initiator, you use, asthe 
photopolymerizing type adhesive it is ideal to use acyl 
phosphine oxide, diacyl phosphine oxide and canphaqirinone. 
When these photoinitiator are used, as photocurable which is 
superior is acquired,there is not coloration in adhesive which is 
hardened, effectthat is acquired furthermore it is superior in 
light resistance. 

[0033] Because it colors these photoinitiator to yellow, with ste 
p which iscoirbined to adhesive, coloration of pale yellow or 
yellow occurseven in adhesive. When photoinitiator which 
usually such is colored is used,coloration of brown and bright red 
occurs after hardening the adhesive, in addition light resistance 
after hardening decreasing is a tendencythat becomes easy to 
change color. 

[0034] But case photoinitiator which specific is done is used in s 
urprising fact, in tteadhesi ve of this invention with this 
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invention, illumination doing, adhesive which ithardens 
becomes colorless and transparent, furthermore irradiates strong 
light after thephotocuring over lengthy, that color change and 
coloration almost do notoccur, performance which you say and 
quite is superior is shown In addition, when these 
photoinitiatar are used, started to be to see that thegood result 
that occurs also adhesive characteristic of adhesive of this 
invention improves. 

[0035] 2,4,6 -trimethyl benzoyl bipbenyl phosphine oxide , be 
nzoyl biphentyl phosphine oxide , 2,6-di methyl benzoyl 
bipbenyl phosphine oxide and 2,4,6 -trimethyl benzoyl 
methoxy , phenyl phosphine oxide etc can be listed as theacyl 
phosphine oxide whichis used with this invention. 

[0036] Bis (2,6-di methoxy benzoyl) -2,4,4 trimethyl pentyi p 
hospHne oxide which is shown with below-mentioned structural 
formula (2) as diacyl phosphine oxidewhdch is used with this 
invention, can be listed 

[0037] 

[Chemical Formula 6] 



(2) 



[0038] Furthermore, regarding to this invention, it can add opt 
ional conponent inthe range which does not irrpair feature of 
thisinventioa 

[0039] As these optional conponent, you can list hydroxyeth 
yl (meth)acrylate , hydroxypropyi (meth)acrylate , gjycic^d 
(raeth)acrylate ,the (meth)aciydic acid or otter adhesiveness 
monomer , meflryi (meth)acrylate , ethyl (meth)acrylate , 
butyl (meth)acrylate , ethylhexyi (msth)acr>date , cyclohexyl 
(meth)acrylate , the isobonyl (meth)acr>date , (meth)acrylic 
acid tricyclo (5 X 1,02,6) decane or other alkyl (meth)acrylate , 
nonjd phenoxy ethjd (meth)acrylate and nonyl phenol 
alkylene glycol (meth)acrylate or other monofunctional 
(meth)acrylate. 



[0040] In addition, it is possible also to use ethylenegjycol di(m 
eth)acrydate , triethylene di(meth)acr>date , the polyethylene 
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glycol di(meth)acrylate neopentyl di(meth) and aliphatic 
urethane acrylate and aliphatic epoxydi(meth)acrylate or 
other polyfiinctional (meth)aciylate, as optional conponent 

[0041] As for these optional conponent as for index of refiacti 
on because 1.48 to 1.55 extent it islow, index of refraction of 
adhesive there is a shortcoming which decreases, butbecause 
optical strain after hardening is small, adhesiveness of adhesive 
ofthe this invention is inproved, hardness is adjusted, 
according to need you use whenths chemical resistance or other 
chemical piupeity is adjusted 

[0042] InadditionconpoundofFonnila(l) ofthisinventiont 
o be liquid state withthe anfcient temperature, because it is 
superior in compatibility of various compound, theallowable 
range of optical strain is wide, it is possible also to j ointly use 
theconpound of bisphenol -A -epoxy di(meth)acrylate and 4, 
4'-di mercapto Wptenyl sulfide di(meth)acrylate or other prior 
public knowledge in range of amount used of 30 wt% or 
lessrelatively low precision regarding application 

[0043] In in this case, by comparison with case wherejust coup 
ound ofthe prior public knowledge is used, as it improves, 
index of refraction is raised, optical strainafter hardening is 
decreased such as, effect due to sulfur-containing 
di(meth)acrylate ofthe Fornula ( 1) of this invention is granted 
stability of liquid state of adhesive. 

[0044] In addition, adhesion strength is raised in adhesive ofth 
is invention, also toadd silane coupling agent of methoxy vinyl 
alane and -(n^th)acryloxy propyl trimethoxysilane or 
other public knowledge in order to inprove it ispossible 
adhesion durability. 

[0045] Next this invention furthermore is explained in detail m 
aking use of theWorking Exanple. 

[0046] Working Exanple 1 

As conpound which is shown with FormJa ( 1) of this invention, 
R being methyl group, methacryloxy -2 -hydroxypropyl - 
thiophenyl ,4 -thiophenyl sulfide 85 parts by weight where X is 
sulfur-containing mono methacrylate ofthe 1, R being methyl 
group, bis (methacryloxy -2 -hydroxypropyl -thiophenyl) 
sulfide 15 parts by weight where X is sulfur-containing 
dimethacrylate ofthe 0. Mixing azobisisobutyronitrile 0.1 parts 
by weight as radical polymerizationinitiator, you adjusted 
adhesive composition of liquid statewith anribient temperature. 

[0047] You inserted this adhesive conpoation in glass contains 
r, you hardened 5 hours afteiheating, with 60 °C by 2 hours 
heating with 80 °C making useof constant temperature tank. 
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From cured product it cut test piece of rectangular 
parellelepipedofwidthSimi, thickness 5 um and length 10 
nmwdth diamond cutter, grinding 2 surface whichcrosses, it 
made test piece for refractive index measurement 

[0048] When index of refraction of this test piece was measure 
d making use of Abbe refractometer, ithad possessed index of 
refraction where 1.63 is high. 

[0049] Next trace it applied adhesive of this working exanple 
to test piece of thecylindrical Pyrex glass of diameter 6 mm 
height 10 mnand diameter 20 mm height 25 nm which grind 
both ends, continuoudythe heat treatment it did with irethod 
which is similar to case where thetest piece for aforementioned 
refractive index measurement is produced glued test piece. 
When adhesion test of this adhesion test piece was done 
making use of universal tester, it hadpossessed compressive 
shear adhesion strength of 6.8 MPa (70 kgf7cn£). 

[0050] Next, spacer of thickness 1 mmlying between, 2 low al 
kali glass of 50 mmsquareopposing, it formed glass cell. 

[005 1] It filled adhesive of this working example iiride this glas 
s cell, continuously ithealed with heating condition which is 
similar to case of theaforementioned refractive index 
measurement and hardened adhesive. 

[0052] In this way, it arrangpd test piece which is acquired betwe 
en polarizing sheetwhich goes straight mutually fromreverse 
side of on one handpolarizing sheet illumination did with white 
fluorescent lamp, observed optical strain of test piece. 

[0053] Test piece which is produced with adhesive of this worki 
ng exanple was darklyobserved adhering surface entirety, it was 
verified that optical strain quite is small. 

[0054] In addition adhesive of this working example 1 raonthp 
eriod was retained in refrigeratorof 4 °C, but separation of 
liquid and precipitation etc of thecrystal did not occur, stability 
maintained liquid state. 

[0055] WorkingExanple 2 

Rbeingmethyl group, in compound of Fornula (1) of this inve 
ntion, themethacryloxy -2 -hydroxypropyl -thiophenyl ,4 - 
thiophenjd sulfide 38 parts by weight where X is sulfiir- 
containing methacrylate of 1, Rbeing methyl group, bis 
(methacryloxy -2 -hydroxypropyl -thiophenyl) sulfide 1 2 
parts by weight where X is sdfk-contairii^dimethacrydate 
offheO, phenyl methacrylate 50 parts by weight, 1 -hydroxy 
cyclohexyl -phenyl ketone nixing 0.5 parts bywei^itas 
radical polymerization initiator, it manufactixed adhesive ofthe 
this invention of photopolymerizing type. 
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[0056] It applied to Pyrex glass of same size which uses this adh 
esive withthe Working Exanple 1, doing illumination of 10 
irin making use of ultraviolet ligbt fluorescent lanp (tradename 
: chemical lanp) of the20Wof Toshiba Lighting & 
Technology Corporation (DB 69-057-5 162) make, 
photocuringitdid 

[0057] In this way, compressive shear adhesion strength of adh 
earn test piece which is acquired when it measuredin same way 
as Working Exanple 1, it was a 5.7 MPa (58 kgf/cnc). 

[0058] In order to seek index of refraction after hardening adhs 
sive of this working exanple, theO.l weight% adding 
azobisisobutyronitrile wirichis a thermal polymerization 
initiator which is used with Working Exanple i,the thermal 
polymerization doing with method which is similar to Working 
Exanple 1, ithardened, produced test piece for refractive index 
measurement. 

[0059] When index of refraction of this test piece was measure 
d with Abbe refractometer it was al.60. 

[0060] Next this adhesive in same way as Working Exanple 1 i 
t filled spacer oflhe 1 nmto cell of low alkali glass make which 
lies between, doing theillunination of 10 nin with ultraviolet 
light fluorescent lanp of20W, it glued it hardened. 

[0061] This test piece setting is done between polarizing sheet 
which crosses in thesame way as Working Exanple 1, that with 
white fluorescent lanp when ill urrinati on i t does, the adhering 
surface entirety is dark, it understood optical strain is very 
small. 

[0062] Furthermore, this test piece, putting between sanple ch 
anber, crossing, itarranged polarizing sheet in both sides, setting 
it did inside spectrophotometer ,when light transrrdttance of 
wavelength 550 ran was measured, measurement result of 0.02 
%acquired 

[0063] Next when it measured in same way with state which sa 
mplethe setting is not done, light tranarittance did not change 
and it was a 0.02%. * 

[0064] From measurement result of light transtrittance, this ad 
hesive optical strain (birefringence) quite was snail, infhe same 
way as measurement with vacant state, it was verified 
^repolarization axis of measurement light that it does not turn 
for most part. 

[0065] Comparative Exanple 1 

In Working Exanple 2, adhesive composition of 2 kinds which 
uses thing and the bisphenol -A -epoxy dimethacrylate whi ch 
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use conventional 4, 4'-di mercapto biphenyl sulfide 
dimethacrylate in place of sulfur-containing (meth)acrylale of 
Formula ( 1) of the this invention, was manufactured 

[0066] Photopolymerization doing this adhesive conposition w 
ith method which is similar to theWorking Exanple 2, it 
produced test piece of optical strain measurement which 
between low alkali glass itglues hardens in thickness of 1 nm 

[0067] Putting between this test piece between polariziig sheet 
which crosses, fromthereverse side of polarizing sheet with 
white fluorescent lanp wheniUuminationit does, thepattern of 
nultiple irregular light and dark was observed by both test piece, 
it understood that theoptical strain occurs clearly. 

[0068] Consequently setting doing this test piece, inside spectre 
photometer whicharranges polarizing sheet which crosses in 
same way as Working Exanple 2, itmeasured light 
transmittarce of wavelength 550 nm 

[0069] light transnittance of adhesive conposition which uses 
4, 4 ! -bis mercapto bipheryl sulfide dimethacrylate was 0.76 %, 
withtheadhesive which uses bisphenol -A-epoxy 
dimethacrylate was light transnittance of 036 % 



[0070] Fromresult inadhesive of Comparative Example 1, opt 
ical strain which turnsoccurring was shown polarization axis in 
quantitative. 

[0071] Next, 0.1 weight% it added azobisisobutyrorritrile in adhe 
sive conposition which is manufacturedwith Comparative 
Exanple 1, thermosetting doing with method which is similar 
to the Working Exanple 1, 2, it produced test piece for 
refractive index measurement 

[0072] When index of refraction of this test piece was measure 
d, with adhesive which usesthe 4, 4'-di mercapto bipbsnyl sulfide 
dimethacrylate with adhesive which uses 1.61 and bisphenol -A- 
epoxy dimethacrylate index of refractionof 1 .57 was shown 

[0073] As for index of refraction of adhesive of Comparative E 
xanple 1 , adhesive due to Working Exanpl e 1 or Working 
Exanple 2due to this invention same extent, is low of 
performance being inferior clearlyin spite, concerning optical 
strain was ascertained from now oa 

[0074] Working Exarrple3 

In Working Exanple 2 of this invention trimethyl benzoyl bip 
henyl phosphine oxide 0.05 parts by weight adding 0. 4 parts by 
weight and the camphorquinone in place of 1 -cyclohexyl - 
phenyl ketone as photoinitiator, it manufactured higfi index of 
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refraction adhesive ofthe this invention 

[0075] Applying this adhesive to test piece ofPyrex glass in sa 
me way as theWorking Example 2, it did illumination of 10 
min with ultraviolet light fluorescent lanp of 20W. 

[0076] When adhesion strength of this test piece was measured, 
it was a 7.7 MPa (79 kgCoiE), adhesion strengthincreased 
significantly photoinitiator by replacing to types whichspecific 
is done with this invention. 

[0077] In addition applying adhesive which is manufactured wit 
h Working Exairple 3 tothe Pyrex glass; in place of ultraviolet 
light fluorescent lanp of 20W, doing 10 nin illumination 
withthe visible light fluorescent lanp of 20W which possesses 
peak output in wavelength 420 nmitproduced adhesion test 
piece. 

[0078] When adhesion test of this test piece is executed conopr 
essive shear adhesion strength of 9. 6 MPa (98 kgf7cm2) 
wasacqiired, with approximately 2 times of result of Working 
Exanple2, byconparison with case where it glues making use 
of ultraviolet light fluorescent lanpapproximately 25 % big 
adhesion strength acquired. 

[0079] From now on, when adhesive due to this invention you 
use, as photopolymerizing type adhesive itis profitable with 
this invention to use photoinitiator which specific is 
donefurthermore it was verified and also, light source which is 
used for the illumination by using light source oflong 
wavelength which possesses effective output to thevisible li^it 
region of short wavelength that good adhesive characteristic is 
acquired 

[0080] Next, it filled to cell of low alkali glass make according t 
o methodof Working Example 1,2 making use of adhesive of 
this working example, did illunination ofthe 10 mm with 
aforementioned visible light fluorescent lamp and produced test 
piece of theoptical strain measurement. 

[008 1] Setting doing test piece between polarizing sheet which c 
rosses> withthe white fluorescent lanp when illunination it does, 
when it hardens in a short time, whenthe adhering surface is 
dark, 10 nin in, as for optical strain of adhesive in sameway as 
Working Example 1 and 2 very small thing was verified. 

[0082] Furthermore this adhesive, through spacer of thickness 
0.3 mn it filledbetween cell of low alkali glass make which 
opposes, 10 ninillunination did withthe visible light 
fluoresced lamp of 20W and glued. It was a colorless and 
transparent in this test piece , when light transmittance was 
measured due to the spectrophotometer , it was a 9 1 .4 % in 
wavelength 550 nm 
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[0083] Continuing with metal halide lamp for illumination, poss 
esses illumination of fhe50 0,000 lux or nrae next in this 
sample it did light resistance test which iUurrinationis done, 
sample after 50 0 hour elapsing was colorless and transparent, 
also light transnittance of the550 nmhad maintained 90.7 %. 

[0084] It was verified that it has possessed light resistance wher 
e adhesive froirfhe result due to this invention is superior. 

[0085]WorkingExanple4 

Rbeii^ methyl group, in compound of Fornula (1) of thisinve 
ntion, themethacryloxy -2 -hydroxypropyl -thiophenyi ,4 - 
thiophenyi sulfide 5 2 parts by weight where X is sulfur- 
contaimngmonomethacrylateof 1, Rbedngmethjd group, his 
(iiEthacrylo)y-2 -hydroxypropyl -thiophenyi) sulfide 10 parts 
by wight where X is sulfiir-containing dinethacrylate oftbe 0, 
phenyl methacrylate 25 parts by weight which is a Group A 
compound of this invention, As radical polymerization 
initiator of tMsmventicmintrimethyl benzoyl biphenjd 
phosphine oxide 0.5 parts by weight, combining gjycidyl 
methacrylate 7 parts by weight , hydroxyethyl methacrylate 5 
parts by weight and triethoxy vinyl silane 1.5 parts by weight 
as optional component, it manufactured adhesive. 

[0086] Making use of adhesive it glued Pyrex glass with high pre 
ssure mercury lamp with theillumination of 10 min, when 
adhesion strength was measured compressive shear strength of 
10.8 MPa (1 10 kg^crri2)acquired 

[0087] Filling this adhesive to cell of low alkali glass nake next 
insame wayas Working Exanple 1, it did illumination of 10 
min with high pressure mercury lanp, itproduced test piece of 
optical strain measurement which is hardened in thickness 1 
mm 

[0088] Setting doing this test piece between polarizing sheet whi 
ch crosses, with the white fluorescent lanp when illumination it 
does, as for herringbone pattern oflight and dark it was notseen 

in adhering surface, it was verified that optical strain is very 
small. 

[0089] In addition in order to measure index of refraction of thi 
s adhesive, furthernrirethe 0.1 parts by weight after adding 
azobisisobutyronitrile, thermal polymerization doing in 
theaforementioned composition, it produced test piece for 
refractive index measurement measurement result of index of 
refraction due to Abbe refractometer was 1.60 and it 
hadpossessed Mghindex of refraction 

[0090] Working Exanple 5 

In compound of Fornula (1) of this invention R acryloxy -2 -h 
ydroxypropyl -thiophenyi ,4 -thiopteryl sulfide 25 parts by 
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CH 2 CH(CH3)CH2C(CH 3 )a 
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weight where thebydrogen and X are sulfur-containing mono 
acrylate of 1, Rbis (acryloxy -2 -hydroxypropyl -thio phenyl) 
sulfide 5 parts by weight where hydrogen and X are sulfur- 
containing diacrylate of theO, As phenyl -containing 
(meth)aaylate which is shown with Group A of this invention, 
phenyl metbacrylate 50 parts by weight , benzyl acrylate 15 
parts by weight , bis (2,6-di msthoxy benzoyl) -2,4,4 - 
trimethyl pentyl phosphine oxide 0.25 parts by weight which is 
adiacyl phosphine oxide whichis shown with below- 
ncntionedstructural formula (2) as radical polymerization 
initiator of this invention, 2 -hydroxy -2 methyl- 1 -phenyl 
propane -1-en 0.75 parts by weight whichisaphotoinitiator 
of prior public knowledge, Mxing hydroxy methacrylate 5 
parts by weight and triethoxy vinyl silane 1.5 parts by weight 
as optional component, it acquired theadhesive composition 

[0091] 

[Chenical Fornula 7] 



(2) 



[0092] Making use of this adhesive illumination of 10 min was d 
one with thehigh pressure mercury lanp , Pyrex glass glued in 
same way as Working Example 2, when adhesion strengfliwas 
measured compressive shear adhesion strength of 6.2 MPa (63 
kgfarc) acquired 

[0093 J Next adhesive of this working example, it is through in s 
ame way as the Working Example 2 to fill spacer of thickness 1 
inn to cell of low alkali glass make,the 10 nin illumination 
doing with high pressure mercury lamp, it produced test piece 
which it gjueshardensw test piece which is acquired was colorless 
and transparent 

[0094] Setting doing this test piece between polarizing sheet whi 
ch crosses, with the white fluorescent lamp when illumination it 
does that adhering surface is dark in same way asthe other 
Workirg Exanple, it was verified optical strain is small. 

[0095] Furthermore in order to inspect index of refraction of t 
his adhesive, conpoundingthe conpositi on which 
azobisisobutyronitrile 0. 1 parts by weight is added in adhesive, 
thermal polymerization^ (fid, did mechanical machining and 
produced test piece. 



ISTA^QmvertedKokaiCta^, Version 1.2 (There nmybe errors in the above translatioa ISTA cannot 
be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800430-5727)' 



P.16 



JP 99005952 Machine Translation - FirstPass 



[0 0 9 6] CKC-rX (*e-X0)JItlr¥li1. 5 8t?fey, 
[0097] 

[0098] *f = , *j6Bja) (D a<D^*i«at??a{* 



[0099] d&f=;M6nai£4Hffl*A!¥aMb&fc£ S81I2 



[0100] *&l=*ftH0fltitfli::£i\T. ft£fl)2fet£ 
[0101] L*>t 3 8 0 n mia±fl)ga^||«|w^KllK$ 

ftw^sniijufeaw-efcy , 5 o 0BtH<D3aafc#i8icji 

[0102] ca>*3ftfll*ifctttttt**iHT«SLfc d 



[0096] Index of refraction of this test piece was 1.58, it had pos 
sessed higWndex of refraction. 

[0097] 

[Effects of the Invention] As above, expressed, adhesive due to 
this invention as it possesses thehigh index of refraction, is 
siperior in transparency, when it hardens with short tiimn, it 
has possessed feature that optical strain quite is snail. 

[0098] In addition, compound of Formula (1) of this invention 
because it is a liquidwith aniient temperature, as optical quality 
stabilizes without either crystallization doingdepending upon 
decrease and mechanical shock or other disturbance of 
temperature, is superioreven in workability of application of 
storage stability and adhesive. 

[0099] Furthermore adhesive of this invention can adjust index 
of refraction delicately inrangp of high index of refraction by 
combining conpound of Group Aappropriately, viscosity can 
change. 

[0100] Furthermore when specific photoinitiator is used in adte 
sive of this invention,the photocuring characteristic of 
adhesive improving, good adhesion strength is acquired. 

[0101] Furthermore photoinitiator initiator which possesses lig 
ht absorption in long wavelength region of the380 nmor 
greater was used of in spite, adhesive after photocuring to be 
colorless and transparent,exposing in strong light of 50 0 hour, 
light resistance which coloration andcolor change do not occur 
almost and are superior is combined. 

[0102] It is an effect where this kind of performance which is su 
peri or issomething which is acquired compound ofFormula(l) 
which specific isdone, by compound of Group A, and 
combining specific photoinitiatorappropriately with this 
invention is peculiar to this invention. 
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